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Table 2. Bile:blood concentration ratios for a series of drugs reported in the literature to illustrate the inter-individual range of 
concentration ratios; results are only given where there are at least two sets of data for a drug 
 
 
Drug 
No. 
cases 
Bile:blood concentration ratio  
Sample References Lowest* Median Highest* 
Amlodipine 2 32 52 73 Heart blood Sklerov [1] 
Amoxapine 4 1.1 9.7 25 Blood Taylor [2], Winek [3] 
Amfetamine 19 0.86 8.5 35 Peripheral blood Tominaga [4]  
Buprenorphine 15 0.62 520 43000 ‘Blood’ Ferrant [5], Gaulier [6], 
Tracqui [7] 
Caffeine 13 0.17 0.68 2.3 Peripheral blood Tominaga [4] 
5 0.44 1.1 5.5 ‘Blood’ Garriott [8], Ishikawa [9] 
Cannabinoids 55 17 170 890 Heart or unspecified Fabritius [10], Lin [11] 
Chlorphenamine 8 2.9 5.2 34 Peripheral blood Tominaga [4] 
Chlorpromazine 9 3.4 37 170 Peripheral blood Tominaga [4] 
Citalopram 30* 1.3  31 Heart blood Bévalot [12], Jenkins [13]; 
(*Bévalot states ’20 or more 
subjects’) 
18 2.7 6.8 16 Femoral blood Anastos [14], Beer [15], 
Jenkins
 [
13] 
Clotiapine 4 6.0 13 160 Femoral blood Sporkert [16] 
Cocaine 9 0.08 1.9 25 ‘Blood’ Bednarczyk [17], Furnari [18], 
Peretti [19], Poklis [20] 
7 3.2 4.7 68 ‘Blood’ Campobasso [21] 
(‘benzoylecgonine 
equivalents’) 
Codeine 6 0.29 3.9 25 ‘Blood’ or not 
specified 
Barbera [22], Gambaro [23] 
Colchicine 4 2.5 31 83 Femoral blood Chèze [24], Kintz [25], 
McIntyre [26] 
5 8.2 85 240 Heart blood Chèze [24], Kintz [25], 
Deveaux [28], Jones [29]; 
(note also Klintschar [27]: 
found in bile, not blood) 
Dextromoramide 3 0.058 0.18 0.32 ‘Whole blood’ Kintz [30], Kintz [31]  
Diazepam 5 1.3 2.3 7.2 Peripheral blood Tominaga [4] 
Dihydrocodeine 5 1.8 2.7 11 Peripheral blood Tominaga [4] 
Diltiazem 2 10 16 21 Femoral blood Moriya [32] 
5 0.68 5.1 16 Heart blood or 
unspecified 
Romano [33], Engelhardt [34], 
Moriya [32] 
Diphenhydramine 11 0.43 8.3 65 Peripheral blood Tominaga [4] 
Dothiepin 2 1.8 10 19 Heart blood or ‘blood’ Criminele [35], Keller [36] 
Doxepin 8 8.3 27 110 ‘Blood’ (Dunn) or 
Heart blood 
(Gronewold) 
Dunn [37], Gronewold [38] 
7 13 27 140 Femoral blood Gronewold [38] 
Duloxetine 3 0.2 1.1 3.1 Femoral blood Anderson [39] 
Ethanol 2 1.3 1.8 2.3 Femoral blood Pélissier-Alicot [40], Singer 
[41] 
89 0.48 0.99 
(mean) 
2.0 Heart blood Backer [42] 
100 0.74 
(L95%CI
†
) 
1.1 
(mean) 
2.6 
(U95%CI
†
) 
‘Blood’ Budd [43] 
78 0.17 
(L95%CI
†
) 
1.1 
(mean) 
1.9 
(U95%CI
†
) 
Heart blood Stone [44] 
14 0.48 1.0 1.3 ‘Whole blood’ Sutheimer [45] 
37 0.71 
(L95%CI
†
) 
0.99 
(mean) 
2.3 
(U95%CI
†
) 
Heart or aorta Winek [46] 
Fentanyl 7 3.2 5.8 9.6 Femoral blood Anderson [47], Coopman [48], 
Juebner [49] 
31 0.95 3.8 19 Heart blood or 
unspecified 
Anderson [47],
 
Coopman [48],
 
Garriott [50], Kuhlman [51], 
Levine [52] 
Flecainide 3 0.034 4.5 12 ‘Blood’ Levine [53], Rogers [54], 
Romain [55] 
Fluoxetine 9 2.2 8.6 29 ‘vast majority’ heart 
blood 
Kincaid [56], Johnson [57] 
GHB 10 0.11 0.54 1.1 Heart blood Kintz [58], Marinetti [59] 
Haloperidol 2 0.67 1.3 1.8 ‘Blood’ Levine [60] 
Hydrocodone 2 0 24 48 ‘Blood’ Park [61] 
Hydroxyzine 2 3.1 7.9 13 ‘Blood’ and ‘Brain 
blood’ 
Johnson [62], Vanbinst [63] 
Lamotrigine 2 0.82 1.3 1.8 Heart blood Levine [64] 
Levomepromazine 8 4.7 13 39 Peripheral blood Tominaga [4] 
Lidocaine 6 0.09 1.2 6.1 ‘Blood’ or central 
blood 
Centini [65], Moriya [66] 
MDMA 7 2.5 6.0 95 Heart blood De Letter [67], Liu [68], 
Moore [69]  
2 1.8 220 440 Femoral blood or 
serum 
De Letter [66], Libiseller [70] 
Metoprolol 3 4.2 4.9 54 ‘Blood’ Holzbecher [71], Rohrig [72], 
Stajic [73] 
Metamfetamine 19 0.72 9.1 48 Peripheral blood 
 
Tominaga [4]; See also Kiely 
[74] 
Methylephedrine 9 1.8 8.8 37 Peripheral blood Tominaga [4] 
Methylone 3 2.4 4.7 7.0 Central or heart blood Cawrse [75] 
Midazolam 6 2.0 6.2 17 Peripheral blood Tominaga [4] 
Mirtazapine 8 2.9 11 35 Femoral blood Anderson [76], Moore [77], 
Wenzel [78] 
Morphine 141 0.05 37 1300 ‘Blood’, or peripheral 
blood, or not specified 
Barbera [22],
 
Bévalot [12], 
Chan [79], Crump [80], Duflou 
[81], Gambaro [23], Lee [82], 
Poklis [83], Polettini [84], 
Wahba [85] 
‘Morphine 
equivalents’ 
12 1.0 4.9 340 ‘Blood’; several with 
cocaine 
Campobasso [21] 
Olanzapine 5 4.6 12 120 Peripheral blood Tominaga [4] 
Oxycodone 8 0.54 6.2 35 Femoral blood Anderson [86] 
Paracetamol 3 1.6 2.3 3.7 Femoral blood Cox [87] 
Phenobarbital 17 0.78 2.3 7.1 Peripheral blood Tominaga [4] 
Phencyclidine 15 0.25 2.0 10 Unspecified Budd [88] 
Pregabalin 6 2.5 3.2 4.8 Peripheral Priez-Barallon [89] 
 6 3.0 3.4 6.9 Central Priez-Barallon [89] 
Promethazine 14 1.5 7.0 21 Peripheral blood Tominaga [4] 
Quetiapine 17 5.0 12 190 Femoral blood Anderson [90], Flammia [91], 
Hoppenwasser [92], Wise [93] 
Sertraline 9 7.0 37 78 ‘Blood’ Lewis [94], Wenzel [78] 
Sildenafil 2 11 18 25 ‘Blood’ Dumestre-Toulet [95], Pagani 
[96] 
Strychnine 3 2.8 3.8 6.3 Femoral blood Lindsey [97], Rosano [98], 
Winek [99] 
Topiramate 2 0.98 1.1 1.2 (a) peripheral, (b) heart Beer [15], Mozayani [100] 
Tramadol 2 2.8 3.2 3.5 Heart blood Mannocchi [101], Musshoff 
[102] 
2 1.7 3.3 4.8 Femoral blood Barbera [103], Musshoff [102] 
Trazodone 4 1 1.5 2.9 Peripheral blood Goeringer [104] 
Venlafaxine 4 1.7 3.0 15 Heart blood Levine [105], Jaffe [106] 
12 <0.25 1.1 67 Peripheral blood Goeringer [107] 
Zaleplon 4 <0.14 0.89 3.9 Central blood or 
unstated 
Anderson [108], Moore [109] 
Zolpidem 9 0.52 2.0 6.3 Peripheral blood Tominaga [4] 
2 1.2 1.4 1.6 Iliac blood Gock [110] 
Zopiclone 2 12 230 450 Femoral blood Meatherall [111] Pounder 
[112] 
*Where individual values or ranges are given in original works, the lowest and highest value for the ratio is given 
†
L95%CI and U95%CI refer respectively to the lower and upper bounds of the 95% confidence interval about the mean 
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